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Until recent years, the most popular injectable anaesthetics for small laboratory animals have been the barbiturates with pentobarbitone being the most commonly employed. Pentobarbitone is, however, a long-acting drug which produces considerable respiratory depression; it is thus difficult to accurately titrate depth and duration of anaesthesia (Taber & Irwin, 1969) , and its use is associated with significant mortality (Green, 1975) .
During the last decade, various other techniques for use in small animals have been developed, using ketamine (Mulder, 1978; Connolly & Quimby, 1978) , neuroleptanalgesic combinations such as fentanyl, ftuanisone and diazepam (Green, 1975) , and synthetic steroids such as a1phaxolone-alphadolone (Child et al., 1971) . These techniques provide greater control over the duration and depth of anaesthesia, with a reduction in mortality.
A current research project (Ferguson, 1978) required the repeated administration of anaesthetics of short duration to Syrian golden hamsters, to allow eversion of the cheek pouches for photography and minor surgical procedures. The experimental period was in excess of 12 months, and the premature death of any animal resulted in its effective loss from the results, so that a very low anaesthetic mortality was essential. The criteria for useful anaesthesia were that the animal was unconscious, without signs of gross respiratory depression, and did not respond to firm compression of a foot. Anaesthesia of this depth was adequate to allow minor surgery to the cheek pouch (excision of tumours) or skin (surgical exteriorisation of cheek pouches).
Previous experience had confirmed the difficulty of obtaining reliable and safe anaesthesia using pentobarbitone, and it was decided to assess neuroleptanalgesia and a combination of methohexitone and diazepam.
Techniques and results
The Syrian golden hamsters (Mesocricetus auratus) used in these studies included outbred (Coombehurst CLGN male and BEC male and female) and inbred (BIO 87.20 and BIO 2.4 male) strains. Animals were maintained both singly and in groups in plastic cages, and fed pelleted rat diet and water ad libitum. Neuroleptanalgesia using fluanisone, fentanyl and diazepam was shown by Green (1975) to be a satisfactory technique for hamsters.
Due to the unavailability of fluanisone, this drug was replaced by droperidol. Initially, a small pilot trial established suitable levels of the drugs as droperidol 24 mg/kg and fentanyl 0·03 mg/kg. Diazepam dosage was 5 mg/kg as used by Green (1975) . Subsequently, a group of 6 hamsters received a series of intraperitoneal administrations of this combination, after first being lightly anaesthetized with ether (Table I) . 2 disadvantages of this technique became apparent. Firstly, respiratory depression as evidenced by marked cyanosis and For the technique employing methohexitone and diazepam, a group of 12 hamsters was initially used to assess the effects of increasing doses of methohexitone and of added diazepam (Table 2) . A ratio of 3 parts 1% methohexitone solution to I part O·5% diazepam solution achieved a suitable synergistic effect and, thereafter, the drugs were administered in this proportion as a mixture by a single intraperitoneal injection. When mixed together in the syringe the solutions formed a whitish suspension, but the drugs did not precipitate and were effective when injected.
A group of 20 hamsters was assessed in detail using increasing doses of the mixture described above (Table  3) . For maximum safety, the standard initial dose of the anaesthetic mixture was set at 2·5 ml/kg. While this level could not be expected to provide adequate anaesthesia (Table 3) , it did produce a degree of sedation allowing the easy administration of further increments at a level of 1· 5 ml/kg. The purpose of this 2-stage administration was to avoid any undue respiratory depression at the beginning of the anaesthetic.
When it was desired to prolong anaesthesia, further increments of 1· 5 ml/kg of the anaesthetic mixture were given as required.
In addition to the anaesthetics administered to the animals as set out in Table 3 , a total of 602 anaesthetics was administered to 73 hamsters during various experimental procedures.
The numbers of anaesthetics administered to individual animals are grouped in Table 4 , which also shows the number of anaesthetic-related deaths. Most animals acquired some tolerance to the anaesthetic after the initial administrations and, as experience was gained, it was possible to increase the initial dose to 4·0 ml/kg. Assistance with respiration was required in 15 cases and, with the exception of 5 unsuccessful attempts, was necessary for a relatively short period. Of the total of 9 anaesthetic-related deaths, 1 was due to ether overdose, 1 occurred in a moribund animal affected by hamster enteritis, and 1 appeared to be a hypersensitivity reaction. The remaining 6 anaestheticrelated deaths were due to respiratory depression; 3 occurred at the 1st administration, and the remainder at the 4th, 7th and 12th administrations respectively. Overall anaesthetic mortality rate was therefore 1·48%, or if the 3 deaths associated with other factors are excluded, 0·99%.
Discussion
Methohexitone is an ultra-short-acting oxybarbiturate which is widely used for anaesthetic induction in humans. It has a rapid onset of action, is rapidly degraded by the liver, and has an adequate margin between the levels of surgical anaesthesia and dangerous respiratory depression (Goodman & Gilman, 1975) . These properties make it a suitable agent for use in small animals and, although not considered of importance by standard texts such as Melby & Altman (1976) , its value is nevertheless wellrecognized (Strobel & Woolman, 1969; Green, 1975) .
Diazepam is a tranquiliser of the benzodiazepine group which is widely used as a tranquilizer and sedative in humans. When administered parenterally, its principal actions are to induce sedation and a substantial degree of skeletal muscle relaxation. It is metabolized to active products in the blood and slowly excreted.
When these drugs were administered concurrently during the initial trials of the method, a synergistic action became evident in that the dose of methohexitone required for surgical anaesthesia was substantially reduced. This action of diazepam has been recognized in both human and animal anaesthesia.
The results of the short trial of neuroleptanalgesia were disappointing, perhaps because of having to substitute droperidol for the drug f1uanisone, as the results obtained by other investigators with neuroleptanalgesic techniques are, in general, very good.
